Sensitivity of proteasome to its inhibitors increases during cAMP-induced differentiation of neuroblastoma cells in culture and causes decreased viability.
Inhibition of proteasome activity is associated with a reduction in proliferation and apoptosis in cancer cells, depending upon the extent of inhibition. We have reported that a minimal inhibition of proteasome activity prevented adenosine 3'5'-cyclic monophosphate (cAMP)-induced differentiation and caused apoptosis in murine neuroblastoma (NB) cells in culture. In order to establish whether an elevated cAMP level increases the sensitivity of proteasome to its inhibitors, MG-132 and lactacystin (proteasome inhibitors) were added concomitantly with a stimulator of adenylate cyclase (prostaglandin A1) and an inhibitor of cyclic nucleotide phosphodiesterase (RO20-1724). Results showed that concentrations of MG-132 that did not reduce or that minimally inhibited proteasome activity also did not affect the proliferation of undifferentiated NB cells. However, these concentrations of MG-132 in the presence of an elevated cAMP level markedly inhibited proteasome activity and caused extensive cell death. Similar results were obtained with lactacystin. In normal murine fibroblasts, cAMP-induced reduction in proliferation was not affected by any concentration of MG-132 used in this study. These results suggest that proteasome exhibits increased sensitivity to its inhibitors following an elevation of cAMP level in NB cells, but not in normal fibroblasts, and that this may account for the enhanced cell death in NB cells. Thus, the strategy of using low doses of a proteasome inhibitor in combination with a cAMP-stimulating agent may be useful in pre-clinical and clinical studies on NB tumor because of the selectivity of the effect on cancer cells.